This paper contributes to the tourism literature by examining determinants of the Taiwanese tourist hotel industry (THI) cycle. This study uses a Markov-switching model (MSM) proposed by Hamilton (1989) to analyze the Taiwanese tourist hotel industry cycle. The MSM decomposes the tourist hotel industry cycle into two distinct states: high-growth and low-growth (HGS and LGS). The mean growth rate of HGS is 1.5% and the average growth rate of LGS is 0.07% during the period from December 1999 to February 2011. The corresponding standard deviations in the two regimes are 0.008% and 0.038%, implying that HGS is more stable than LGS. Moreover, the probability of staying in HGS is 94% and the probability of remaining in LGS is 65%. The expected durations of HGS and LGS are about 16 and 3 months, respectively. Further, the paper investigates the factors that keep the THI in HGS. Empirical test results show that growth in the international tourism market and industrial production growth rate are two key factors that keep the THI in HGS, but the SARS outbreak in 2003 has had an adverse effect.
Introduction
The tourist hotel industry (THI) in Taiwan has grown rapidly. According to the Annual Report of the Tourism Bureau of Taiwan (TBT, 2011) , there were 44 tourist hotels in 1985.
1 Since then the number of tourist hotels has risen by 186.4% to 106 at the end of 2011. The Taiwanese government's efforts explain the rapid expansion of THI in Taiwan. Taiwan has traditionally been an export-oriented country, not a popular international tourist destination. However, understanding that the proceeds from tourism expansion can represent a significant income source for the national economy (Kim et al., 2006) , the Taiwanese government has begun developing its international tourism market. Moreover, Chen (2011) showed that the development of the Taiwanese THI relies on the growth of the tourism market, proxied by the growth of total foreign tourist arrivals. Specifically, the tourism market expansion could explain 53% of occupancy rate, 92% of revenue per available room, 45% of return on asset and 48% of return on equity of tourist hotels in Taiwan.
Since 2002, the Taiwanese government has implemented many tourism strategic plans to promote international tourism. In that year, the TBT introduced the "Doubling Tourist Arrivals Plan" (DTAP), designed to strengthen the national economy by attracting 5 million international visitors to Taiwan (TBT, 2008) . One of his policies was to re-open direct flights between Taiwan and China, which had been banned since 1949. Taiwan and China signed the agreement to restore regular direct flights between the two regions on June 13, 2008 and direct flights resumed on July 4, 2008. Since then, up to 3000 Chinese tourists a day are allowed to visit Taiwan and the number increased from 3000 to 7200 after May 2009. In 2011, Chinese tourists were allowed to visit Taiwan without having to join tour groups. According to the Annual Statistics of Tourism 2010 (TBT, 2011) , the total number of foreign visitors to Taiwan has increased from 1.022 * Tel.: þ886 5 2720411; fax: þ886 5 2720818.
E-mail addresses: finmhc@ccu.edu.tw, minghsiangchen@hotmail.com. 1 According the hotel classification system by Taiwan Tourism Bureau, hotels in Taiwan are divided into two groups: general and tourist. Unlike general hotels, tourist hotels are built in accordance with higher standards of construction and facilities set by the Taiwanese government and provide higher quality of guest rooms and amenities such as restaurants, swimming pools, gymnasiums and conference halls (TBT, 2011) .
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Tourism Management j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / t o u r m a n 0261-5177/$ e see front matter Ó 2013 Elsevier Ltd. All rights reserved. http://dx.doi.org/10.1016/j.tourman.2013.01.003 million in 2001 to 3.246 million in 2010, approximately a 218% growth rate over the 10-year period. This phenomenal growth of the tourism market growth is expected to create a significant demand for hotels, thereby improving the corporate performance of the Taiwanese tourist hotel companies.
The fast-growing THI in Taiwan has attracted academic researchers' attention and spurred many empirical research studies. Although previous studies have made different contributions to the body of research on THI in Taiwan, no empirical work has analyzed the Taiwanese THI cycle. This study makes another contribution to the tourism literature by examining determinants of the Taiwanese tourist hotel industry cycle. The examination follows two steps.
First, this study uses a Markov-switching model (MSM) proposed by Hamilton (1989) to analyze the Taiwanese THI cycle. Based on an MSM, this study can estimate the probabilities of highand low-growth THI states, each with its specific characteristics (i.e. unique mean and variance). This analysis can shed light on the characteristics of the Taiwanese THI and empirical findings provide valuable information and have important implications for hotel business owners and managers in Taiwan. Note that although the references to the MSM within the context of tourism demand are sparse, this study is not the only work in the tourism field to apply the MSM. See Claveria and Datzira (2010) , Cuñado and Gil-Alaña (2007) , and Moore and Whitehall (2005) for a good review.
Second, the paper investigates the factors that keep the THI in high-growth state. The government authorities will be interested in understanding this issue because the answers can help to sustain the industry. The remainder of this article is organized as follows. Section 2 describes the data and the Markov-switching model. Section 3 presents empirical test results. Section 4 shows the determinants of the Taiwanese THI cycle. Section 5 concludes the study with a discussion of major findings.
Data and model

Data
This study uses the total sales revenue of the Taiwanese tourist hotels to analyze the Taiwanese THI cycle. Taken from the Taiwan Economic Journal database, the aggregate sales revenue data of the tourist hotels were only available on a monthly basis. The study sample covers December 1999 to February 2011. Fig. 1 plots the total sales revenue of tourist hotels over the period under analysis.
As shown in Fig. 1 , the terrorist attacks of September 11, 2001 in the US had a negative impact on the sales revenue of the tourist hotels in Taiwan. The Taiwanese THI experienced the sharpest decline in total sales revenue in 2003 in the wake of the outbreak of SARS on April 22, 2003. Since then, the Taiwanese THI maintained an upward growth trend until 2008. The 2008 global financial crisis caused significant declines in personal income and travelers/tourists, which then created a decline in sales of the THI. However, the sales of the Taiwanese THI have made a strong recovery since the last six months of 2009.
In addition, the monthly data of sales revenue of the tourist hotels is seasonally adjusted to account for the issue of seasonality. Before the analysis, the unit root test proposed by Elliott, Rothenberg, and Stock (1996) is performed to examine the stationarity of the monthly sales revenue data. Test results indicate that the null hypothesis of one unit root cannot be rejected for levels, but is rejected for their first differences, suggesting the nonstationarity of the monthly sales revenue data. The summary statistics of the monthly sales growth rate of tourist hotels (SG t ¼ (Sales t À Sales tÀ1 )/ Sales tÀ1 Â100%) are as follows. The mean value of SG t over the entire sample period is 1.351%, ranging from À36.768% to 46.328% with a standard deviation of 11.102%.
The Taiwanese THI cycle model
As stated earlier, an MSM is used to model the business cycle of the Taiwanese THI. Consider the following two-regime Markovswitching model of the THI cycle:
where f is the coefficients on the autoregressive terms, S t The appropriate lag length of the autoregressive specification AR(q) as given in Eq. (1) is selected based on the smallest value of Schwarz's Bayesian Criterion (Schwarz, 1978) : SBC ¼ nlog(ssr) þ klog(n), where n is the number of observations, ssr is the sum of squared residuals and k represents number of regressors. Further, the conditional distribution of SG t given S t is modeled as:
where f($) is the normal density and q is a vector for parameter, q ¼ (a 0 , a 1 , s 0 , s 1 , P 00 , P 11 ). The variables are estimated based on the Maximum Likelihood Estimation (MLE) approach (Hamilton, 1989 ). The specification above shows that the state of THI cycle would follow a two-state Markov chain. The transition from one state to the other is modeled as a Markov chain process and depends on probabilities of transition between the two regimes. A two-state Markov process with fixed transition probability matrix is given as follows:
where Fig. 1 . The total sales revenue of tourist hotels (in million NT dollar).
P 00 (P 11 ) denotes the probability (denoted by Pr) of staying in state 0 (state 1) and P 10 (P 01 ) represent the probability of switching from state 0 (state 1) to state 1 (state 0).
2 Following Hamilton's (1989) suggestion, we can use the smoothed probability to check whether the THI is in state 0 or state 1 and determine the turning point of the THI cycle.
Empirical test results
According to the Schwarz's Bayesian Criterion, the appropriate lag length of autoregressive specification AR(q) as given in Eq. (1) is 1 and an AR(1) model is used to analyze the Taiwanese THI cycle. Table 1 summarizes the parameter estimates from the MSM using maximum likelihood estimation. As shown in Table 1 , the model separates the sales growth rate of the Taiwanese tourist hotels into two distinct states. In addition, the average growth rate of state 0 is 1.5% and that of state 1 is 0.7%, indicating that state 0 is the highgrowth state (HGS) and state 1 is the low-growth state (LGS). Accordingly, the standard deviations of HGS and LGS are 0.8% and 3.8%, respectively. The parameter estimates for the transition probabilities are as follows: P 00 ¼ 0.94 and P 11 ¼ 0.65, suggesting that P 10 ¼ 0.06 and P 01 ¼ 0.35. Fig. 2 plots the smoothed probability of the THI being in the HGS and LGS. Following Hamilton (1989) , we can infer the periods of the THI being in HGS or in LGS by using the probability value of 0.5 as the cut-off value (i.e., PrðS t ¼ 1jSG T Þ > 0:5 or PrðS t ¼ 1jSG T Þ < 0:5) for S t ¼ 0 or 1. Further, one can calculate the expected duration of both regimes based on the maximum likelihood parameter estimates. Specifically, conditional on being in state 1 (the highgrowth), the expected duration of HGS is
Similarly, the expected duration of LGS is 
The Wald test statistic is 6.56. Given that the 5% critical value of a c 2 (1) is 3.84, the null hypothesis is rejected at the 5% significance level, implying that there are switching states.
Determinants of the Taiwanese THI cycle
To examine determinants of the Taiwanese THI cycle, we run the following regression test:
where Pr(bull) is the smoothed probability of the THI being in the HGS, and DTA, UEP, DEX, INF, DMS, DIP and SMR denote growth rate of foreign tourist arrivals, changes in unemployment rate, percentage changes in exchange rate (measured by the New Taiwan LGS Fig. 2 . The smoothed probability of the THI being in the HGS and LGS.
2 This study uses the fixed transition probability. However, as one anonymous referee suggested, it is worth noting that the time-varying transition probability may help better capture time variations of conditional means and conditional volatility (e.g., Yang, Zhou, & Wang, 2010 are commonly used variables that represent the state of the economy, whereas DTA is considered as the specific factor in the tourist hotel industry. Hotel business managers are concerned with the overall economic condition because a good economic condition or development would have a positive effect on hotel firms. A positive economic impact usually leads to an increase in sales and hence improves the performance of hotel firms. For example, Chen, Kim, and Kim (2005) found that UEP and DMS had a significant influence on the Taiwanese hotel stock returns. Chen (2007) demonstrated that DIP could significantly promote financial performance of hotel companies. In addition to the general economic variables, Chen (2010) argued that tourism market growth, proxied by DTA, could have a strong and positive effect on hotel performance. On the one hand, DTA can directly enhance the development of hotel industry by raising the occupancy rate and sales revenue. On the other hand, DTA can significantly improve economic condition, which has an indirect impact on the corporate performance of hotel firms.
The potential impact of some mega events related to the tourism industry is likewise taken into consideration. Chen et al. (2005) and Chen (2010 Chen ( , 2011 reported that the terrorist attacks of September 11, 2001 in the U.S. and the SARS outbreak in April 2003 in Taiwan had a significant influence on various measures of corporate performance of the Taiwanese hotels. Thus, the test equation includes two dummy variables D911 and DSARS that represent the terrorist attacks of September 11, 2001 in the US and the SARS outbreak in April 2003, respectively. Two non-economic event dummy variables take the value of 1 during the corresponding month on the event date and 0 otherwise.
This study uses the approach of Newey and West (1987) to attain consistent estimates by correcting for the possible presence of autocorrelation and heteroscedasticity in Eq. (8). Empirical results in Table 2 illustrate that DTA, DIP and DSARS have significant effects on Pr(bull). These results contribute to the literature of the empirical studies on the Taiwanese tourist hotel industry by showing that DTA, DIP and DSARS are three significant factors that keep the THI in HGS. Specifically, the influences of DIP and DTA are positive and the effect of DSARS is negative, both of which are consistent with results in Chen (2007 Chen ( , 2010 . The adjusted R-squares suggest that among three significant factors, DTA explains the highest percentage of the variation in Pr(bull). Specifically, DTA, DIP and DSARS can explain approximately 20%, 9% and 13% of the variation in Pr(bull), respectively.
Conclusion
This study uses a two-regime MSM to analyze the Taiwanese THI cycle. The model explicitly decomposes the THI cycle into HGS and LGS. The characteristics of both regimes and some important implications are presented. First, the mean growth rates of HGS and LGS are 1.5% and 0.07%, respectively. In other words, the mean growth rate of HGS is more than 20 times of the size of LGS. These results imply that the industry has somehow avoided entering a recession for the past 12 years because even the mean growth rate of LGS was positive. Moreover, the standard deviation (risk) in two regimes is 0.008% and 0.038%, meaning that HGS is more stable than LGS.
Second, the probability of the industry staying in HGS is 94% and the probability of remaining in LGS is 65%, meaning that the probability of the industry going from HGS (LGS) to LGS (HGS) is 0.06% (35%). The findings indicate that the industry has a high tendency to stay in HGS and a low tendency to shift from HGS to LGS. Third, the expected duration of HGS is about 16 months, and that of LGS is about three months. This shows that the Taiwanese THI cycle is asymmetric and especially the expected duration of HGS of THI is about five times longer than that of LGS.
The interesting characteristics of the THI cycle found in the study suggest that the THI is a promising sector in Taiwan. Furthermore, given that sales growth and profitability of the Taiwanese tourist hotels depend on the international tourism market growth (Chen, 2011) and the financial success of tourist hotels can significantly improve Taiwan's GDP growth (Chen, 2007) , it is indeed appropriate for the Taiwanese government to use long-term tourism strategic plans to promote the international tourism market and THI, which can strengthen Taiwan's national economy.
In addition, the study tests what factors keep the THI in HGS.
Empirical test results show that DTA, DIP and DSARS are three significant determinants. Note that the SARS outbreak is the unexpected crisis event, whereas DIP and DTA can be viewed as economic and industry-specific factors, respectively. Among three factors, DTA is the major force that keeps the THI in HGS. The proportion of the variation in the probability of the THI being in the HGS explained by industry factor DTA is more than twice that explained by the economic factor DIP. These findings reinforce the importance of the Taiwanese government's tourism strategic plans to enhance the tourism market growth and keep the THI in HGS. Note: figures in parentheses are t-values. *Significant at the 10% level, **significant at 5% level, ***significant at 1% level.
3 Data on gross domestic product (GDP) are normally used as the proxy for economic conditions and however usually available on a quarterly basis. Industrial production (IP) measures business development that is more narrowly focused on the manufacturing side of the economy. Using IP data that is a monthly measure can hence provide more sample observations.
Finally, while DTA, DIP and DSARS are found to be significant factors of the THI cycle, the three factors together can only explain about 42% of the variation of the THI in HGS. This indicates that a large portion of the probability of the THI in HGS is still unexplained and could be impacted by other factors. One potential determinant is the development of the global economy, which is expected to have a strong influence on DTA. Future studies can examine whether the global economic condition or some other factors could significantly affect the THI cycle.
